Materials and Characterization.
4-Cyano-4-(phenylcarbonothioylthio)pentanoic acid , 3-buten-1-ol, 4-dimethylaminopyridine 2 and thiol-functionalized β-cyclodextrin (β-CD(SH) 7 ) 3 were conducted according to the reported procedures. The gel permeation chromatography (GPC) measurements of polymers were carried out using a Shimadzu GPC analysis system with PSS WinGPC Unity software. PSS Gram (length/ID 300 mm × 8 mm, 10 µm particle size) column was calibrated with polymethyl methacrylate standards, using refractive index detector (RID-10A). DMAc was used as eluent at a flow rate of 1 mL/min at 30 o C. NMR spectra were recorded on a Varian 400-MHz spectrometer.
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Synthesis of Thiol Reactive Functional Group-containing CTAs and Azo
Compounds. EDC (150.0 mg, 0.78 mmol) was dissolved in 2 mL of CH 2 Cl 2 and added dropwise to the reaction flask. The reaction was stirred at 0 °C for one hour and then allowed to warm to room temperature overnight. The reaction medium was then washed with saturated NaHCO 3 , dried over Na 2 SO 4 , and evaporated to give viscous oil. The crude product was purified by column chromatography on silica with hexane and EtOAc (4:1) to give final product as a red oil (206.0 mg, 86 %). 1 The mixture was purged with nitrogen for 15 min and stirred at 70 °C for 4 h. Then, the solvent was removed in vacuo and the resulting polymer P-BV-HD was purified by precipitating into the cold ether (repeated twice), (Yield: 67 %).
Synthesis of Furan Protected
Typical Procedure for Activation of Maleimide Functional Groups:
Polymer P-BFM-HD (50 mg, 0.014 mmol) was dissolved in MeOH (30 mL) in a 100 mL round-bottom flask. The solvent was removed to form a thin film of polymer on the flask surface. The polymer was heated under vacuum at 110 o C for 8 h to afford telechelic bismaleimide containing copolymer P-BM-HD, quantitatively.
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Scheme S1. Synthesis of (A, B) maleimide and vinyl-functionalized telechelic polymers, (C)
Functional group-containing CTAs and azo compounds used in this work. 
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